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PRELIMmARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D.C. 20231 



Sir: 



Entry of this preliminary amendment before the examination of the 
above-identified application is respectfully requested. 

After the claims, start a new page and insert - 
ABSTRACT 

The invention relates to a four-hinged wiper arm for a windshield 
wiper system, especially for an automobile wherein a connecting rod is pivotally 
connected to a driving arm in a first bearing point and to a control arm in a second 

5 bearing point. A hinged part is coupled to the connecting rod. A wiper blade that can 
be placed on the hinged part or on a wiper rod connected to the hinged part can be 
pressed against the windshield to be wiped by a spring element that is mounted on the 
four-hinged wiper arm. In order to ensure good wiping quality and low-noise 
operation over a long service period, the invention provides that the connecting rod or 

10 the driving arm or the control arm is fitted with an antifiiction bearing at least one of 
the two locating points of the four hinged wiper arm. According to advantageous 
embodiments of the invention, the four-hinged wiper arm is fitted with an antifliction 
bearing on both bearing points, whereby the antifriction bearing is preferably a deep 
groove ball bearing. 



In the claims: 



Cancel claims 1 



2 

- 8 and insert new claims 9 - 



16. 



1 9. (New) A four-hinged wiper arm for a windshield wiper system, 

2 wherein a connecting rod is pivotally connected to a driving arm at a first bearing 

3 point and to a control arm at a second bearing point, a hinged part is coupled to the 

4 connecting rod and a wiper blade and placed on one of the hinged part and on a wiper 

5 rod connected to the hinged part can be pressed against the windshield to be wiped by 

6 a spring element that is mounted on the four-hinged wiper arm, characterized in that 

7 one of the connecting rod and the driving arm, and the control arm is provided with a 

8 rolling-contact bearing in at least one of the first and second bearing points of the 

9 four-hinged wiper arm. 

1 10. (New) The four-hinged wiper arm according to Claim 9, 

2 characterized in that at least one of the rolling-contact bearings is a deep groove ball 

3 bearing. 

1 11, (New) The four-hinged wiper arm according to claim 9 

2 characterized in that the driving arm and the control arm are made of sheet metal. 

1 12. (New) The four-hinged wiper arm according to claim 9 

2 characterized in that the outer ring of the at least one rolling-contact bearing is axially 

3 secured and held, so that it does not rotate in one recess of the connecting rod 

4 whereas a bolt, attached to one of the driving arm and the control arm, is fitted into 

5 the inner ring of the rolling-contact bearing and is axially secured and non-rotatably 

6 held. 

1 13. (New) The four-hinged wiper arm according to claim 12 

2 characterized in that the bolt used on the at least one first and second bearing point is 

3 a riveted bolt . 



3 

4 14. (New) The four-hinged wiper arm according to Claim 13, 

5 characterized in that the riveted bolt is secured by wobble riveting in a passage one of 

6 the driving arm and control arm, and by wobble riveting at an inner ring of the roUing- 

7 contact bearing. 

1 15. (New) The four-hinged wiper arm according to Claim 14, 

2 characterized in that the riveted bolt has a radially protruding flange in a middle 

3 region, with one side that rests against one of the driving arm and the control arm, and 

4 another side that rests against a front surface of the inner ring of the rolling-contact 

5 bearing. 

1 16. (New) The four-hinged wiper arm according to claim, further 

2 comprising a rolling-contact bearing with a deep groove ball bearing both at the first 

3 bearing point between the connecting rod and the driving arm and at the second 

4 bearing point between the connecting rod and the control arm. 

REMARKS 

After entry of this amendment, claims 9 through 16 are pending in the 
apphcation. Claims 1 through 8 have been canceled without prejudice. Claims 9-16 
have been added in this amendment. 

It is submitted that this Amendment has antecedent basis in the 
application as originally filed, including the specification, claims and drawings, and that 
this Amendment does not add any new subject matter to the apphcation. 
Consideration of the application as amended is requested. 

A hand-written, corrected copy of the specification is enclosed showing 
the changes which have been made to the specification as required by Section 
608,01(Q) and 714.20(1) of the Manual of Patent Examining Procedure. The 
Substitute Specification filed herewith has been amended to utilize idiomatic EngUsh, 
correct minor typographical and grammatical errors and to conform the application to 
current United States Patent practice. The Substitute Specification includes no new 
subject matter; but does include the same changes handwritten in red in the attached, 



4 



corrected, original specification. Entry of the Substitute Specification is respectfully 
requested. 

Respectfiilly submitted, 

YOUNG, BASILE, HANLON, MacFARLANE, WOOD 
& HELMHOLDT, P.C. 

William^^^^^^^'^^^^^^^^ 
Attorney for Applicant(s) / ( 
Registration No. 28422 X 
(248) 649-3333 

3001 West Big Beaver Rd., Suite 624 
Troy, Michigan 48084-3 107 

Dated: August 15, 2000 
WMH/jao 
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SUBSTITUTE SPECIFICATION 
Our Reference: VAL-487-A PATENT 

FOUR-HINGED WIPER ARM FOR A WINDSHIELD WIPER SYSTEM 

BACKGROUND 
The invention pertains to a four-hinged wiper arm for a windshield 
5 wiper system, especially for an automobile, wherein a connecting rod is connected to 
a driving arm at a first bearing point and to a control arm at a second bearing point so 
that it can pivot, a hinged part is coupled to the connecting rod, and a wiper blade that 
can be placed on the hinged part or on a wiper rod connected to the hinged part can 
be pressed against the windshield to be wiped by a spring element that is mounted on 

1 0 the four-hinged wiper arm. 

A four-hinged wiper arm of this kind has already become known firom 
DE 42 14 679 Al , In this wiper arm, the connecting rod is connected to a driving 
arm at a first bearing point by means of a cylinder bolt so that it can pivot, and it is 
connected to a control arm at a second bearing point by means of a cylinder bolt so 

1 5 that it can pivot, wherein the cylinder bolts are each mounted directly in a bearing hole 
of the connecting rod and/or a bearing hole of the driving arm and the control arm, 
respectively, so that they can rotate. Bearing points of this kind can be 
designed with a small structural height, however , they are not suitable for transferring 
with high eflRciency, and without free play; the large radial and axial forces occurring 

20 during operation of the wiper arm over long operating times. Even after a short 

operating time, interfering bearing play may occur, which, on the one hand, greatly 
reduces the wiping quality and, on the other hand, can result in an interfering 
formation of noise. 

SUMMARY 

25 The invention is based on the problem of improving a four-hinged 

wiper arm of the kind described above, in such a manner that the bearing points of the 
connecting rod with the driving arm and the control arm, respectively, satisfy the strict 
requirements, over the long term, with regard to high-eflaciency, non-play 
transmission of large radial and axial forces. 



In the case of a four-hinged wiper arm according to this invention a 
connecting rod or the driving arm or the control arm is provided with a rolling-contact 
bearing on at least one of the two bearing points of the four-hinged wiper arm. Just the 
provision of one of the two bearing points with a rolling-contact bearing enables a more 
rigid and more exact control of the connecting rod over a longer operating time, in 
particular, when the bearing point of the connecting rod with the driving arm is equipped 
with a rolling-contact bearing. This will ensure good wiping quality and less noisy 
movement of the windshield wiper system over longer operating times. 

In order to ensure a non-play bearing over a long operating time, even 
under very large radial and axial forces to be transferred, it is recommended to use a 
design such that at least one of the rolling-contact bearings is a deep groove ball bearing. 
Due to their design configuration, deep groove ball bearings are particularly well-suited 
for non-play transmission of large radial and axial forces. 

However, a favorable embodiment of the invention provides that the four- 
hinged wiper arm is equipped with a rolling-contact bearing, preferably with a deep 
groove ball bearing, both at the first bearing point of the coimecting rod with the driving 
arm, and also at the second bearing point of the connecting rod with the control rod. 
Bearing points designed in this manner can withstand large forces in the axial and radial 
direction over long periods of time with no damage, so that a four-hinged wiper arm 
designed in this manner can satisfy the significant requirements with regard to good 
wiping quality and low-noise operation over very long operating times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional favorable embodiments and other advantages and details of the 
invention will be explained in greater detail below with reference to the figures which 
describe one particular embodiment example. In the accompanying figures: 

Figure 1 is a four-hinged wiper arm; and 

Figure 2 is a vertical cross section along line II-Il in Figure 1 through the 
connecting rod and the two bearing points. 



if 
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DETAILED DESCRIPTION 
The four-hinged wiper arm shown schematically in Figure 1 has the 
essential components of the four-hinged construction consisting of a connecting rod 1 
with a first bearing point 2 and a second bearing point 3. The connecting rod 1 is 
5 pivotally mounted at the first bearing point 2 to one end of a driving arm 4 so that it can 
pivot about the first-bearing point 7. The connecting rod 1 is also pivotally connected at 
the second bearing point 3 to one end of a control arm 5. The other end of the driving 
arm 4 is attached to a pendulum-driveable wiper shaft (not shown) which is arranged in a 
chassis-mounted wiper bearing so that it can also rotate. The other end of the control 

10 arm 5 is fixed to a control shafl:, which is arranged in a likewise chassis-mounted bearing 
so that it can rotate. Thus, an articulated rectangle is formed by the connecting rod 1, the 
driving arm 4, the control arm 5 and a chassis-mounted part of the vehicle running 
between the fi-ee ends of the driving arm 4 and the control arm 5. 

In Figure 1, the connecting rod 1 is extended to the left past the bearing 

15 point 3, At this end a hinged part 7 is coupled to the connecting rod 1 so that it can pivot 
about an axis 6 running parallel to the windshield to be wiped. As an extension of the 
hinged part 7, a wiper rod 8 attached to the hinged part 7 can be seen, this wiper rod is 
designed in a known manner with a free end for connection to a wiper blade (not 
illustrated). It is essential to the invention that at each of the two bearing points 2 and 3 

20 of the connecting rod 1, there is one rolling-contact bearing 9 in the form of a deep 

groove ball bearing 1 1 for the pivotable connection between the connecting rod 1 and 
the driving arm 4 and the control arm 5, respectively. 

Additional details of the invention are visible firom the enlarged, schematic 
illustration (with respect to Figure 1) that is presented in Figure 2. The connecting rod 1 

25 shown in Figure 2 consists of metal and, in the region of the first bearing point 2 and in 
the region of the second bearing point 3, it has essentially the same design. The only 
difference consists in that the connecting rod 1 is connected to the driving arm 4 at the 
first bearing point 2 so that it can pivot and it is connected to the control arm 5 at the 
second bearing point 3 so that it can also pivot. At the two bearing points 2 and 3, the 



connecting rod 1 has a recess 10 into which the outer ring of a deep groove ball bearing 

1 1 is fit. The fit is structured so that the deep groove ball bearing 1 1 is axially fixed in 
the recess 10 and will not turn. For a particularly dependable axial mount, the edges of 
the recess 10 are caulked locally or aroiHid the perimeter. In this regard, it should be 
pointed out that the deep groove ball bearing 1 1 is shown only schematically in the 
drawing for reasons of simphcity. Since deep groove ball bearings are a standard part 
aheady known in the technical world, a more detailed illustration and description can be 
omitted at this point. 

In the event that the connecting rod 1 is made of a plastic material, the at 
least one rolHng-contact bearing 9 or deep groove ball bearing 1 1 can be injection molded 
into the connecting rod 1 . 

It is clearly evident, in particular in Figure 1, that the connection between 
the driving arm 4 or the control arm 5 and the connecting rod I takes place by means of a 
riveted bolt 12. The upper end of the riveted bolt 12 is fit into the inner ring of the deep 
groove ball bearing 1 1, and the lower end of the riveted bolt 12 is fit into a passage 13 in 
the driving arm 4 or the control arm 5. Whereas in the middle region of the riveted boh 

12 there is a narrow, radially protruding flange 14 whose one side rests against the inner 
ring of the deep groove ball bearing 1 1 and whose other side rests against the driving arm 
4 or control arm 5. The opposing ends of the riveted bolt are each mounted in place 
axially by wobble riveting and are connected rotation-tight to the inner ring of the deep 
groove ball bearing 1 1 or to the driving arm 4 or control arm 5 so that they do not rotate. 
Due to the flange 14 of the riveted bok 12, on the one hand, the spacing between the 
driving arm 4 or control arm 5 and the connecting rod 1 -necessary for mobiHty-will be 
assured, and, on the other hand, a stable connection of the riveted bolt 12 to the deep 
groove ball bearing 1 1 and to the driving arm 4 or control arm 5 will be assured. 

In the described four-hinged wiper arm, both the driving arm 4 and also 
the control arm 5 are Manufactured as stamped sheet metal parts. The advantage of this 
is that the four-hinged wiper arm, in particular in the region of the four-hinged 
construction, can be produced at a small structural height. However, the connecting rod 1 



has a greater thickness than the driving arm 4 or control arm 5. On the other hand, since 
the roUing-contact bearing 9 or deep groove ball bearing 1 1 necessarily must have a 
particular structural height, it is an advantage to fix the rolling-contact bearing 9 or deep 
groove ball bearing 1 1 to the connecting rod 1. This Avill assure a dependable and stable 
mount of the rolling-contact bearing 9 or deep groove ball bearing 1 1 to the connecting 
rod 1 . With a different design of the driving arm 4 or the control arm 5 with sufficient 
thickness in the region of the bearing point 2 or 3, for example, as a cast metal part or as 
an injection molded plastic part, the corresponding rolling-contact bearing 9 or deep 
groove ball bearing 1 1 can also be held against the driving arm 4 or control arm 5, 
whereas the bolt 12, on the other hand, is directly mounted to the connecting rod 1 . 

When using a riveted bolt 12 to generate the connection between the 
connecting rod 1 and the driving arm 4 or control arm 5 by means of a rolling-contact 
bearing 9 or deep groove ball bearing 1 1, a cost-effective assembly or manufacture can be 
obtained by means of wobble riveting. With wobble riveting of the riveted bolt 12 on both 
sides, the flange 14 formed in the middle region of the bolt 12 will ensure a good support 
against the forces generated during the riveting process. 

Since the function and operation of a four-hinged wiper arm is generally 
known to a person skilled in the art, it need not be described in further detail here. 
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What is Claimed is: 

1 1 , Four-hinged wiper arm for a windshield wiper system, especially 

2 for an automobile, wherein a connecting rod (1) is connected to a driving arm (4) at a 

3 first bearing point (2) and to a control arm (5) at a second bearing point (3), so that it can 

4 pivot, a hinged part (7) is coupled to the connecting rod (1), and a wiper blade that can 

5 be placed on the hinged part or on a wiper rod (8) connected to the hinged part can be 

6 pressed against the windshield to be wiped by a spring element that is mounted on the 

7 four-hinged wiper arm, characterized in that the connecting rod (1) or the driving arm (4) 

8 or the control arm (5) is provided with a rolling-contact bearing (9) in at least one of the 

9 two bearing points (2, 3) of the four-hinged wiper arm. 

1 2. Four-hinged wiper arm according to Claim 1, characterized in that 

2 at least one of the rolling-contact bearings (9) is a deep groove ball bearing (1 1). 

1 3 . Four-hinged wiper arm according to at least one of the preceding 

2 claims, characterized in that the outer ring of the at least one rolling-contact bearing (9, 

3 1 1) is axially secured and held, preferably pressed, so that it does not rotate in one recess 

4 (10) of the connecting rod (1), whereas a bolt (12) attached to the driving arm (4) or to 

5 the control arm (5) is fitted into the inner ring of the roUing-contact bearing and is axially 

6 secured and held so that it does not rotate. 

1 4. Four-hinged wiper arm according to one of the preceding claims, 

2 characterized in that the driving arm (4) and the control arm (5) are made of sheet metal, 

3 preferably as stamped parts. 



1 

2 

3 



5. Four-hinged wiper arm according to at least one of the preceding 
claims, characterized in that the bolt used on the at least one bearing point (2, 3) is a 
riveted bolt (12). 
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4 6. Four-hinged wiper arm according to Claim 5, characterized in that 

5 the riveted bolt (12), is secured, on one hand, by wobble riveting in a passage (13) of the 

6 driving arm (4) or control arm (5), and on the other hand by wobble riveting at the inner 

7 ring of the rolling-contact bearing (9, 11). 

1 7, Four-hinged wiper arm according to Claim G, characterized in that 

2 the riveted bolt (12) has a radially protruding flange (14) in its middle region, with one 

3 side that rests against the driving arm (4) or control arm (5) and the other side rests 

4 against the front surface of the inner ring of the rolling-contact bearing (9, 1 1). 

1 8. Four-hinged wiper arm according to at least one of the preceding 

2 claims, characterized in that it is equipped with a rolling-contact bearing (9), preferably 

3 with a deep groove ball bearing (11), both at the first bearing point (2) between the 

4 connecting rod (1) and the driving arm (4), and also at the second bearing point (3) 

5 between the connecting rod (1) and the control rod (5). 
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The invention pertains to a four-hinged wiper arm for a windshield wiper 
system, especially for an automobile, wherein a connecting rod is connected to a 
driving arm at a first bearing point and to a control arm at a second bearing point so 
that it can pivot, a hinged part is coupled to the connecting rod, and a wiper blade that 
can be placed on the hinged part or on a wiper rod connected to the hinged part can 
be pressed against the windshield to be wiped by a spring element that is mounted on 
the four-hinged wiper arm. 

A four-hinged wiper arm of this kind has already become known from DE 42 
14 679 Al . In this wiper arm, the connecting rod is connected to a driving arm at a 
first bearing point by means of a cylinder bolt so that it can pivot, and it is connected 
to a control arm at a second bearing point by means of a cylinder bolt so that it can 
pivot, wherein the cylinder bolts are each mounted directly in a bearing hole of the 
connecting rod and/or a bearing hole of the driving arm and the control arm, 
respectively, so that they can rotate. Bearing points of this kind can be 
designed with a small structural height, however , they are not suitable for transferring 
with high efficiency, and without free play; the large radial and axial forces occurring 
during operation of the wiper arm over long operating times. Even after a short 
operating time, interfering bearing play may occur, which£n the one hand^greatly 
reduces the wiping quality andjon the other hand, can result in an interfering 



formation of noise. ^ c . 

The invention is based on the problem ofimproving a four-hinged wiper arm 



of the kind described above, in such a manner that the bearing points of the 
connecting rod with the driving arm and the control arm, respectively, satisfy the strict 
requirements, over the long term, with regard to high-efficiency, non-play 
transmission of large radial and axial forces. 

In the case of a four-hinged wiper armlwith the properties of the preamble of 
Claim 1, the problem is s olved^a ccording to this invention^n that th^connecting rod 
or the driving arm or the control arm is provided with a rolling-contact bearing on at 
least one of the two bearing points of the four-hinged wiper arm. Just the provision of 



one of the two bearing points with a roUing-contact bearing enables a more rigid and 
more exact control of the connecting rod over a longer operating time, in particular, 
when the bearing point of the connecting rod with the driving arm is equipped with a 
rolling-contact bearing. This will ensure good wiping quality and less noisy movement 
of the windshield wiper system over longer operating times. 

In order to ensure a non-play bearing over a long operating time, even under 
very large radial and axial forces to be transferred,^ the embodiment of the invention 
according to Claim 2 ,1 it is recommended to use a design such that at least one of the 
rolling-contact bearings is a deep groove ball bearing. Due to their design 
configuration, deep groove ball bearings are particularly well-suited for non-play 
transmission of large radial and axial forces. 

However, a favorable embodiment of the inventioi|according to^^^ sj 
provides that the four-hinged wiper arm is equipped with a rolling-contact bearing, 
preferably with a deep groove ball bearing, both at the first bearing point of the 
connecting rod^l^with the driving arm, and also at the second bearing point of the 
connecting rod with the control rod. Bearing points designed in this manner can 
withstand large forces in the axial and radial direction over long periods of time with 
no damage, so that a four-hinged wiper arm designed in this manner can satisfy the 
significant requirements with regard to good wiping quality and low-noise operation 
over very long Qpemti^ime^^^^^^^^ ^/g^Us/zA^g^^ 



AdditionS^tavorable embodiments^sult trom the subordinate <^laim^ and 
other advantages and details of the invention will be explained in greater detail below 
with reference to the figures which describe one particular embodiment example, ^he^ Ty^ -fl\g » 
accompanying fi|ures^o^: 

Figure l^^a four-hinged wiper ari^nd 

Figure ^^vertical cross section along line II-II in Figure 1 through the 
connecting rod and the two bearing points. * 

The four-hinged'wiper arm shown scliematicalTy in Figure I 'has the essential 

components of the four-hinged construction consisting of connecting rod 1 with a first 

bearing point 2 and a second bearing point 3. The connecting rod 1 ^^^ ^^^^^y.^^^^^^^^^ 

mounted at the first bearing point 2 to one end of a driving arm 4 so that it can pivoVT i^O^isA^^ 

|and th^ connecting rod 1 iSj^omfected at the second bearing point 3 to one end of a ^ 
A 



control arm 5^ that it c^^^ The other end of the driving arm 4 is attached to a 
pendulum-driveable wiper shaft (not shown) which is arranged in a chassis-mounted 

and thqotner end of the control arm 5 is fixed to a 
control shaft, which is arranged in a likewise chassis-mounted bearing so that it can^Jit^ 
rotate. Thus, an articulated rectangle is formed by the connecting rod 1, the driving 
arm 4, the control arm 5 and a chassis-mounted part of the vehicle running between 
the free ends of the driving arm 4 and the control arm 5, 

In Figure l^he connecting rod 1 is extended to the left past the bearing point 3. 
At this end a hinged part 7 is coupled to the connecting rod 1 so that it can pivot 
about an axis 6 running parallel to the windshield to be wiped. As an extensio|^qf the 
hinged part 7, a wiper rod 8 attached to the hinged part 7 can be seer|^ tM^wiperrod 
is designed in a known manner with a firee end for connection to a wiper blade (not 
illustrated). It is essential to the invention that at each of the two bearing points 2 and 
3 of the connecting rod 1, there is one rolling-contact bearing 9 in the form of a deep 
groove ball bearing 1 1 for the pivotable connection between the connecting rod 1 and 
the driving arm 4 and the control arm 5, respectively. 

Additional details of the invention are visible fi*om the enlarged, schematic 
illustration (with respect to Figure 1) that is presented in Figure 2. The connecting rod 
1 shown in Figure 2 consists of metal and^n the region of the first bearing point 2 and 
in the region of the second bearing point 3, it has essentially the same design. The 
only difference consists in that the connecting rod 1 is connected to the driving arm 4 
at the first bearing point 2 so that it can pivot and it is connected to the control arm 5 
at the second bearing point 3 so that it can pivot. At the two bearing points 2 and 3, 
the connecting rod 1 has a recess 10 into which the outer ring of a deep groove ball 
bearing 1 1 is fit. The fit is structured so that the deep groove ball bearing 11 is axially 
fixed in the recess 10 and will not turn. For a particularly dependable axial mount, the 
edges of the recess 10 are caulked locally or around the perimeter. In this regard, it 
should be pointed out that the deep groove ball bearing 1 1 is shown only 
schematically in the drawing for reasons of simplicity. Since deep groove ball bearings 
are a standard part already known in the technical world, a more detailed illustration 
and description can be omitted at this point. 



In the event that the connecting rod 1 is made of a plastic material, the at least 
one rolling-contact bearing 9 or deep groove ball bearing 1 1 can be injection molded 
into the connecting rod 1. 

It is clearly evident, in particular in Figure 1, that the connection between the 
driving arm 4 or the control arm 5 and the connecting rod 1 takes place by means of a 
riveted bolt 12, The upper end of the riveted bolt 12 is fit into the inner ring of the 
deep groove ball bearing 1 1, and the lov^er end of the riveted bolt 12 is fit into a 
passage 13 in the driving arm 4 or the control arm 5. Whereas in the middle region of 
the riveted bolt 12 there is a narrow, radially protruding flange 14 whose one side 
rests against the iimer ring of the deep groove ball ^^^^S ^ ^ whose other side 
rests against the driving arm 4 or control arm 5|^th^opposing ends of the riveted bolt 
are each mounted in place axially by wobble riveting and are connected rotation-tight 
to the inner ring of the deep groove ball bearing 1 1 or to the driving arm 4 or control 
arm 5 so that they do not rotate. Due to the flange 14 of the riveted bolt 12, on the 
one hand, the spacing between the driving arm 4 or control arm 5 and the connecting 
rod 1 -necessary for mobility-will be assured, and^on the other hand, a stable 
connection of the riveted bolt 12 to the deep groove ball bearing 1 1 and to the driving 
arm 4 or control arm 5 will be assured. 

In the described four-hinged wiper arm, both the driving arm 4 and also the 
control arm 5 are manufactured as stamped sheet metal parts. The advantage of this is 
that the four-hinged vnper arm, in particular in the region of the four-hinged 
construction, can be produced at a small structural height. However, the connecting 
rod 1 has a greater thickness than the driving arm 4 or control arm 5. On the other 
hand, since the rolling-contact bearing 9 or deep groove ball bearing 1 1 necessarily 
must have a particular structural height, it is an advantage to fix the rolling-contact 
bearing 9 or deep groove ball bearing 1 1 to the connecting rod 1 . This will assure a 
dependable and stable mount of the rolling-contact bearing 9 or deep groove ball 
bearing 1 1 to the connecting rod 1. With a different design of the driving arm 4 or the 
control arm 5 with sufficient thickness in the region of the bearing point 2 or 3, for 
example, as a cast metal part or as an injection molded plastic part, the corresponding 
rolling-contact bearing 9 or deep groove ball bearing 1 1 can also be held against the 



driving arm 4 or control arm 5, whereas the bolt 12, on the other hand, is directly 
mounted to the connecting rod 1. 

When using a riveted bolt 12 to generate the connection between the 
connecting rod 1 and the driving arm 4 or control arm 5 by means of a rolling-contact 
bearing 9 or deep groove ball bearing 1 1, a cost-effective assembly or manufacture 
can be obtained by means of wobble riveting. With wobble riveting of the riveted bolt 
12 on both sides, the flange 14 formed in the middle region of the bolt 12 will ensure 
a good support against the forces generated during the riveting process. 

Since the function and operation of a four-hinged wiper arm is generally 
known to a person skilled in the art, it need not be described in further detail here. 



1 . Four-hinged wiper arm for a windshield wiper system, especially for an 
automobile, wherein a connecting rod (1) is connected to a driving arm (4) at a first 
bearing point (2) and to a control arm (5) at a second bearing point (3), so that it can 
pivot, a hinged part (7) is coupled to the connecting rod (1), and a wiper blade that 
can be placed on the hinged part or on a wiper rod (8) connected to the hinged part 
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2 (first) bearing point 

3 (second) bearing point 

4 Driving arm 
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Control arm 




can be pressed against the windshield to be wiped by a spring element that is mounted 
on the four-hinged wiper arm, characterized in that the connecting rod (1) or the 
driving arm (4) or the control arm (5) is provided with a rolling-contact bearing (9) in 
at least one of the two bearing points (2, 3) of the four-hinged wiper arm. 

2. Four-hinged wiper arm according to Claim 1, characterized in that at 
least one of the rolUng-contact bearings (9) is a deep groove ball bearing (1 1). 

3 . Four-hinged wiper arm according to at least one of the preceding 
claims, characterized in that the outer ring of the at least one rolling-contact bearing 
(9, 1 1) is axially secured and held, preferably pressed, so that it does not rotate in one 
recess (10) of the connecting rod (1), whereas a bolt (12) attached to the driving arm 
(4) or to the control arm (5) is fitted into the inner ring of the rolling-contact bearing 
and is axially secured and held so that it does not rotate. 

4. Four-hinged wiper arm according to one of the preceding claims, 
characterized in that the driving arm (4) and the control arm (5) are made of sheet 
metal, preferably as stamped parts. 

5. Four-hinged wiper arm according to at least one of the preceding 
claims, characterized in that the bolt used on the at least one bearing point (2, 3) is a 
riveted bolt (12). 

6. Four-hinged wiper arm according to Claim 5, characterized in that the 
riveted boh (12), is secured, on one hand, by wobble riveting in a passage (13) of the 
driving arm (4) or control arm (5), and on the other hand by wobble riveting at the 
inner ring of the rolling-contact bearing (9, 1 1). 

7. Four-hinged wiper arm according to Claim G, characterized in that the 
riveted bolt (12) has a radially protruding flange (14) in its middle region, with one 
side that rests against the driving arm (4) or control arm (5) and the other side rests 
against the front surface of the inner ring of the rolling-contact bearing (9, 11). 

8. Four-hinged wiper arm according to at least one of the preceding 
claims, characterized in that it is equipped with a rolling-contact bearing (9), preferably 
with a deep groove ball bearing (1 1), both at the first bearing point (2) between the 
connecting rod (1) and the driving arm (4), and also at the second bearing point (3) 
between the connecting rod (1) and the control rod (5). 
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The invention pertains to a four-hinged wiper arm for a windshield wiper system, 
especially for an automobile, wherein a connecting rod is connected to a driving arm at a first 
bearing point and to a control arm at a second bearing point so that it can pivot, a hinged part is 
coupled to the connecting rod, and a wiper blade that can be placed on the hinged part or on a 
wiper rod connected to the hinged part can be pressed against the windshield to be wiped by a 
spring element that is mounted on the four-hinged wiper arm. 

A four-hinged wiper arm of this kind has already become known from DE 42 14 679 Al . 
In this wiper arm, the coimecting rod is connected to a driving arm at a first bearing point by 
means of a cylinder bolt so that it can pivot, and it is connected to a control arm at a second 
bearing point by means of a cylinder bolt so that it can pivot, wherein the cylinder bolts are each 
mounted directly in a bearing hole of the connecting rod and/or a bearing hole of the driving arm 
and the control arm, respectively, so that they can rotate. Bearing points of this kind can be 
designed with a small structural height, however, they are not suitable for transferring with high 
efficiency, and without free play, the large radial and axial forces occurring during operation of 
the wiper arm over long operating times. Even after a short operating time, interfering bearing 
play may occur, which on the one hand greatly reduces the wiping quality and on the other hand, 
can result in an interfering formation of noise. 

The invention is based on the problem of improving a four-hinged wiper arm of the kind 
described above, in such a manner that the bearing points of the connecting rod with the driving 
arm and the control arm, respectively, satisfy the strict requirements, over the long term, with 
regard to high-efficiency, non-play transmission of large radial and axial forces. 

In the case of a four-hinged wiper arm with the properties of the preamble of Claim 1, the 
problem is solved according to this invention in that the connecting rod or the driving arm or the 
control arm is provided with a rolling-contact bearing on at least one of the two bearing points of 
the four-hinged wiper arm. Just the provision of one of the two bearing points with a rolling- 
contact bearing enables a more rigid and more exact control of the connecting rod over a longer 
operating time, in particular when the bearing point of the connecting rod with the driving arm is 
equipped with a rolling-contact bearing. This will ensure good wiping quality and less noisy 
movement of the windshield wiper system over longer operating times. 

In order to ensure a non-play bearing over a long operating time, even under very large 
radial and axial forces to be transferred, in the embodiment of the invention according to Claim 2 
it is recommended to use a design such that at least one of the rolling-contact bearings is a deep 
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groove ball bearing. Due to their design configuration, deep groove ball bearings are particularly 
well-suited for non-play transmission of large radial and axial forces. 

However, a favorable embodiment of the invention according to [Claim] 8 provides that 
the four-hinged wiper arm is equipped with a roUing-contact bearing, preferably with a deep 
groove ball bearing, both at the first bearing point of the connecting rod (1) with the driving arm, 
and also at the second bearing point of the connecting rod with the control rod. Bearing points 
designed in this manner can withstand large forces in the axial and radial direction over long 
periods of time with no damage, so that a four-hinged wiper arm designed in this manner can 
satisfy the significant requirements with regard to good wiping quality and low-noise operation 
over very long operating times. 

Additional favorable embodiments result from the subordinate claims, and other 
advantages and details of the invention will be explained in greater detail below with reference to 
the figures which describe one particular embodiment example. The accompanying figures show: 

Figure 1, a four-hinged wiper arm and 

Figure 2, a vertical cross section along line II-II in Figure 1 through the connecting rod 
and the two bearing points. 

The four-hinged wiper arm shown schematically in Figure 1 has the essential components 
of the four-hinged construction consisting of connecting rod 1 with a first bearing point 2 and a 
second bearing point 3. The connecting rod 1 is pivotally mounted at the first bearing point 2 to 
one end of a driving arm 4 so that it can pivot, and the connecting rod 1 is connected at the 
second bearing point 3 to one end of a control arm 5 so that it can pivot. The other end of the 
driving arm 4 is attached to a pendulum-driveable wiper shaft (not shown) which is arranged in a 
chassis-mounted wiper bearing so that it can rotate, and the other end of the control arm 5 is 
fixed to a control shaft, which is arranged in a likewise chassis-mounted bearing so that it can 
rotate. Thus, an articulated rectangle is formed by the connecting rod 1, the driving arm 4, the 
control arm 5 and a chassis-mounted part of the vehicle running between the fi-ee ends of the 
driving arm 4 and the control arm 5. 

In Figure 1 the connecting rod 1 is extended to the left past the bearing point 3. At this 
end a hinged part 7 is coupled to the connecting rod 1 so that it can pivot about an axis 6 running 
parallel to the windshield to be wiped. As an extension of the hinged part 7, a wiper rod 8 
attached to the hinged part 7 can be seen, this wiper rod is designed in a known manner with a 
free end for connection to a wiper blade (not illustrated). It is essential to the invention that at 
each of the two bearing points 2 and 3 of the connecting rod 1, there is one rolling-contact 
bearing 9 in the form of a deep groove ball bearing 1 1 for the pivotable connection between the 
connecting rod 1 and the driving arm 4 and the control arm 5, respectively. 
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Additional details of the invention are visible from the enlarged, schematic illustration 
(with respect to Figure 1) that is presented in Figure 2. The connecting rod 1 shown in Figure 2 
consists of metal and in the region of the first bearing point 2 and in the region of the second 
bearing point 3, it has essentially the same design. The only difference consists in that the 
connecting rod 1 is connected to the driving arm 4 at the first bearing point 2 so that it can pivot 
and it is connected to the control arm 5 at the second bearing point 3 so that it can pivot. At the 
two bearing points 2 and 3, the connecting rod 1 has a recess 10 into which the outer ring of a 
deep groove ball bearing 1 1 is fit. The fit is structured so that the deep groove ball bearing 1 1 is 
axially fixed in the recess 10 and will not tum. For a particularly dependable axial mount, the 
edges of the recess 10 are caulked locally or around the perimeter. In this regard, it should be 
pointed out that the deep groove ball bearing 1 1 is shown only schematically in the drawing for 
reasons of simplicity. Since deep groove ball bearings are a standard part already known in the 
technical world, a more detailed illustration and description can be omitted at this point. 

In the event that the connecting rod 1 is made of a plastic material, the at least one 
rolling-contact bearing 9 or deep groove ball bearing 1 1 can be injection molded into the • 
connecting rod 1 . 

It is clearly evident, in particular in Figure 1, that the connection between the driving 
arm 4 or the control arm 5 and the connecting rod 1 takes place by means of a riveted bolt 12. 
The upper end of the riveted bolt 12 is fit into the inner ring of the deep groove ball bearing 1 1, 
and the lower end of the riveted bolt 12 is fit into a passage 13 in the driving arm 4 or the control 
arm 5. Whereas in the middle region of the riveted bolt 12 there is a narrow, radially protruding 
flange 14 whose one side rests against the inner ring of the deep groove ball bearing 1 1 and 
whose other side rests against the driving arm 4 or control arm 5, the opposing ends of the 
riveted bolt are each mounted in place axially by wobble riveting and are connected rotation-tight 
to the inner ring of the deep groove ball bearing 1 1 or to the driving arm 4 or control arm 5 so 
that they do not rotate. Due to the flange 14 of the riveted bolt 12, on the one hand, the spacing 
between the driving arm 4 or control arm 5 and the connecting rod 1 -necessary for 
mobility- will be assured, and on the other hand, a stable connection of the riveted bolt 12 to the 
deep groove ball bearing 1 1 and to the driving arm 4 or control arm 5 will be assured. 

In the described four-hinged wiper arm, both the driving arm 4 and also the control arm 5 
are manufactured as stamped sheet metal parts. The advantage of this is that the four-hinged 
wiper arm, in particular in the region of the four-hinged construction, can be produced at a small 
structural height. However, the connecting rod 1 has a greater thickness than the driving arm 4 or 
control arm 5. On the other hand, since the rolling-contact bearing 9 or deep groove ball bearing 
1 1 necessarily must have a particular structural height, it is an advantage to fix the roUing-contact 
bearing 9 or deep groove ball bearing 1 1 to the connecting rod 1. This will assure a dependable 
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and stable mount of the rolling-contact bearing 9 or deep groove ball bearing 1 1 to the 
connecting rod 1 . With a different design of the driving arm 4 or the control arm 5 with sufficient 
thickness in the region of the bearing point 2 or 3, for example, as a cast metal part or as an 
injection molded plastic part, the corresponding rolling-contact bearing 9 or deep groove ball 
bearing 1 1 can also be held against the driving arm 4 or control arm 5, whereas the bolt 12, on 
the other hand, is directly mounted to the connecting rod 1 . 

When using a riveted bolt 12 to generate the connection between the connecting rod 1 
and the driving arm 4 or control arm 5 by means of a rolling-contact bearing 9 or deep groove 
ball bearing 1 1, a cost-effective assembly or manufacture can be obtained by means of wobble 
riveting. With wobble riveting of the riveted bolt 12 on both sides, the flange 14 formed in the 
middle region of the bolt 12 will ensure a good support against the forces generated during the 
riveting process. 

Since the function and operation of a four-hinged wiper arm is generally known to a 
person skilled in the art, it need not be described in further detail here. 
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Claims 

1. Four-hinged wiper arm for a windshield wiper system, especially for an automobile, 
wherein a connecting rod (1) is connected to a driving arm (4) at a first bearing point (2) and to a 
control arm (5) at a second bearing point (3), so that it can pivot, a hinged part (7) is coupled to 
the connecting rod (1), and a wiper blade that can be placed on the hinged part or on a wiper rod 
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(8) connected to the hinged part can be pressed against the windshield to be wiped by a spring 
element that is mounted on the four-hinged wiper arm, characterized in that the connecting rod 
(1) or the driving arm (4) or the control arm (5) is provided with a roUing-contact bearing (9) in 
at least one of the two bearing points (2, 3) of the four-hinged wiper arm. 

2. Four-hinged wiper arm according to Claim 1, characterized in that at least one of the 
rolling-contact bearings (9) is a deep groove ball bearing (11). 

3. Four-hinged wiper arm according to at least one of the preceding claims, characterized 
in that the outer ring of the at least one rolling-contact bearing (9, 1 1) is axially secured and held, 
preferably pressed, so that it does not rotate in one recess (10) of the connecting rod (1), whereas 
a bolt (12) attached to the driving arm (4) or to the control arm (5) is fitted into the inner ring of 
the rolling-contact bearing and is axially secured and held so that it does not rotate. 

4. Four-hinged wiper arm according to one of the preceding claims, characterized in that 
the driving arm (4) and the control arm (5) are made of sheet metal, preferably as stamped parts. 

5. Four-hinged wiper arm according to at least one of the preceding claims, characterized 
in that the bolt used on the at least one bearing point (2, 3) is a riveted bolt (12), 

6. Four-hinged wiper arm according to Claim 5, characterized in that the riveted bolt (12), 
is secured, on one hand, by wobble riveting in a passage (13) of the driving arm (4) or control 
arm (5), and on the other hand by wobble riveting at the inner ring of the rolling-contact bearing 
(9,11). 

7. Four-hinged wiper arm according to Claim 6, characterized in that the riveted bolt (12) 
has a radially protruding flange (14) in its middle region, with one side that rests against the 
driving arm (4) or control arm (5) and the other side rests against the front surface of the inner 
ring of the rolling-contact bearing (9, 1 1). 

8. Four-hinged wiper arm according to at least one of the preceding claims, characterized 
in that it is equipped with a rolling-contact bearing (9), preferably with a deep groove ball 
bearing (11), both at the first bearing point (2) between the connecting rod (1) and the driving 
arm (4), and also at the second bearing point (3) between the connecting rod (1) and the control 
rod (5). 
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z bzw. § 365(c) ailer PCX intemationaicn Anmeldungen, wclche die 
: Vcreinigten Staaten von Amerika bcnennen, und crkennc, insofem der 
:= Gegenstand einea jeden jfrOheren Anspruchs dicser Patcntanmeldung 
nicht in einer US-Patentanmeldung, bzw, PCX intemationalen 
Anmeldung in in einer gemftB dem crsten Absatz von Xitle 35, US-Code, 
} 1 12 vorgcschricbcncn Art und Weisc offcnbart wurdc, mcinc Pfiicht 
zur OfTenbaning jeglicher Informationen an, die zur Prtlfung der 
Patentfthigkcit in Einkla^g mit Xitle 37, Code of Pcdcral Regulations, 
5 1.56 von Bctang sind und die im 2^traum zwischen dem Anmeldetag 
der IrQhcrcnPatentanmddung und dem nationalen oder im Rahmen des 
Vcrtrags tlbcr die Zusammetmbeit auf dem Cebiet des Patcntwescn 
(PCX) gQltigen intemationalen Anmeldetags bekannt geworden sind. 



Ihercby claim the benefit under Xitle 35, United States Code, § 120 of 
any United States application(s), or 5 365(c) of any PCX International 
application designating the United States, listed below and, insofar as the 
sutrjcct matter of each of the claims of this application is not disclosed in 
the prior United States or PCX International application in the manner 
provided by the first paragraph of Xitle 35, United States Code, § 112, 
I acknowledge the duty to disclose information which is material to 
patentability as defined in Xitle 37, Code ofPederal Regulations, § 1.56 
which became available between the filing date of the prior application 
and the national or PCX International filing date of this application. 



(Application No,) 
(Aktenzeichen) 



(Application No.) 
(Aktenzeichen) 



(Filing Dale) 
(Anmeldetag) 



(Filing Date) 
(Anmeldetag) 



Ich erklSre hiermit, daB alle in der vorlicgenden Hrkl&rung von mir 
gemachtcn Angaben nach bestem Wtsscn und Ocwissen dcr Wahrhcit 
entsprechcn, und fcmer dafl ich dicsc cidesstattlichcErklarung in 
Kenntnis desscn ablcgc, daB wissentlich und vorsStzlich falsche 
Angaben odcr derglcichcn gemAfi § 1001, Xitle 18 des US-Code strafbar 
sind und mit Ceid^rafe und/odcr CjcHlngnis bestraft werdcn k5nnen und 
daB derartige wissentlich und vorsfltzlich falsche Angaben die 
Rechtswirkaimkeit dcr vorlicgenden Patcntanmeldung odcr cincs 
sufgrund deren erteilten Paten tea gef)Uirden kOnnen. 



(Status) (patented:, pending Abandoned) 
(Status) (patentiext, tchwebend, aufgegeben) 



(Status) (patented, pending, abandoned) 
(Status) (patentiett, schwebend, aufgegeben) 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on irtformation and belief arc 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made arc 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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(Declaration and Power of Attorney for Patent Application — German Language Declaration (PXO/SB/103) 
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<ReL71-WT Pub.605) FORM 1-15 iJgy 

PTo/sa/i<»(B-oe) 

Appmrnlbrun through SV3CV8a. OM8065I-0032 
Pattnt and Tndtmaric OfSca: aS. DEPARTMfiMT OF COMMEHC£ 

Undtf th« PapcnMrk Radudkm Act of ISOfi, AO pmons sre m 

I ^ ' ' 



German Language Declaration 



VERTRETUNGSVOLMACHr: Ala bcBaxmtcr Bcfinder 
beauftnge ich hiennit den (fic) aachatdiend aofgefilfartea 
Pateataawalt (Patentanwalte) usd/oder Vertreter mit der 
Veifolgung der vodiegeodea Palentinmddung sowie mit der 
Abwidduag aller damic verbundenea Angelegenheitea vor dem 
US-Patent* und Iwiaxkenanil: (NameCrt) und 
Rtgijtraticnsnummtrfrt) aufisuji) 



Postanacfaiift: 



yrclefonischeAuslcQtiftc: (Namt und Teiefofmummer) 



POWER OF ATTORNEY: As a named inventor^. Ihcreby 
appouttifae&ilowiag^tonx^s) andte^ agent(3) to prosecute this 
ypIic«tk3tttndtraBSKtaflbn«neas Sn the Parent inri Trademark 
Office cnnnrrtffdtfaerewftfa: fisi name and regtsirtaionmanS^rJ 

//Andrew R. Basile; v 24753 



^William Hanlon, Jr 



7 



Thomas D. Helmholdt 
J, Gordon Lewis 



28422 

^8735 



rew 



asile 



248-649-3333 



Direct TelqshoiK Calls to: (hamm and telephone number) 



Vor- und Zuname des einzigen oder enten Hrfinders 



Unterschrift des Hrfinders Datum 






Wohnsitz 


ForststrasSe 29 \J Mz 
Rcadcacc j3„-74 37g Geimr Iqhpiin, GerraanV 



12 



Full name of.sole or first invent Wolfgang SCHOLL 



Staatsangehdngkext 



Citizenship German 



Postanschrift 



Post Office Address 



Same as above 



Vor- und Zuname des zweiten Miterfinders (falls zutrgffend) 



Fuffnameofaecond joint inventor^ if any BIE^RIL 



Unterschnft des zweiten Hrfinders 



Datum 



lavezitor's sii 



Date 

K 07/Zkf2m 



Wohnsitz 



Residence 



Ahornweg 15 
D-74 354 Bidiqheim / Germa 



Staatsangefacrigkeit 



Citizenship German 



Postanschrift 



Post Office Address Same as above 



(Ira Faile dritter und wcitcrcr Mitcrflndcr sind die 
ent^rechcnden InfofTiiaticoen und UtlcrachriAcn hinzuzuf&gcn.) 



{Supply similar information 
subsequent joint inventors.) 



and signature for third and 



